Amphipathic helices as mediators of the membrane interaction of amphitropic proteins, and as modulators of bilayer physical properties.
The amphipathic helix (AH) motif is used by a subset of amphitropic proteins to accomplish reversible and controlled association with the interfacial zone of membranes. Functioning as more than mere membrane anchoring domains, amphipathic helices can serve as autoinhibitory domains to suppress the protein activity in its soluble form, and as sensors or modulators of membrane curvature. Thus amphipathic helices can both respond to and modulate membrane physical properties. These and other features are illustrated by the behavior of CTP: phosphocholine cytidylyltransferase (CCT), a key regulatory enzyme in PC synthesis. A comparison of the physico-chemical features of CCT's AH motif and 10 others reveals similarities and several differences. The importance of these parameters to the particulars of the membrane interaction and to functional consequences requires more systematic exploration. The membrane partitioning of amphitropic proteins with AH motifs can be regulated by various strategies including changes in membrane lipid composition, phosphorylation, ligand-induced conformational changes, and membrane curvature. Several amphitropic proteins that control budding or tubule formation in cells have AH motifs. The insertion of the hydrophobic face of these amphipathic helices generates an asymmetry in the lateral pressure of the two leaflets resulting in an induction of positive curvature. Curvature induction or stabilization may be a universal property of AHA proteins, not just those involved in budding, but this possibility requires further demonstration.